Abstract Travel cost is a barrier for many tourists who wish to visit faraway destinations. This affects exotic tourism destinations located far from key markets since it the great majority of travelers from these markets will find travel cost prohibitively high. However, exotic tourism destinations might attract more visitors if they are able to improve market access through improved international air connectivity. The objective of this study is to test whether an increase in the number of long-haul flights has positive impacts on the number of tourist arrivals. We estimate a dynamic demand model using panel data of tourist arrivals to Peru and flight connections from 75 origin countries spanning the years 2004 to 2009, and find significant positive direct and indirect effects of long haul flights on demand for air travel to Peru.
Introduction
During the last decades globalization has reduced travel cost and made tourism one of the fastest growing industries worldwide to the benefit of several developing countries (Lee and Chang, 2008; Brida and Pulina, 2010) .
1 Nonetheless, since travel cost increases with distance, faraway destinations continues to be out-of-reach of many tourists" travel budgets.
This is confirmed by McKercher, et al. (2008) who report that destinations situated more than 2,000 kilometers from origin market capture less than 1% of outbound passenger traffic from these markets. Distance is consequently a competitive disadvantage for exotic tourism destinations located far from key markets like Japan, United States of America, and the European Union or from growth markets like China, India, and Russia. These exotic destinations are predominantly made up of developing countries situated in the Southern
Hemisphere. The great majority of travelers from the markets that emits most tourists will find travel cost to these destinations prohibitively high.
In this setting, travel cost is not only the monetary expenditure on the air fare, but also the opportunity costs associated with time and convenience of travel (Gronau, 1970; De Vany, 1974; Anderson and Kraus, 1981) . International air connectivity between the departure airport and the final destination airport affects travel time and, hence, the opportunity cost of travel. High opportunity costs can for example explain why intricate travel itineraries with many stopovers and long waiting hours usually are associated with lower air fares. Moreover, high earners with long workdays and short holidays will typically have a higher opportunity cost of their time than in the opposite case and thus be willing to pay more to reduce travel time. Business travelers belong to this group as well.
Therefore improved long-haul air connectivity might mitigate the negative effects of distance on tourism arrivals. For example, a new long haul flight route may not only lead to more tourist arrivals because it induces increased competition among airlines and lower air fares, but also because it can reduce travel time for travelers. A wider range of travel options can also be positive for air travel demand due to differences in preferences and travel budgets among tourists (Quandt and Baumol, 1966; Fuji, et al. 1992) . Travel options can range from nonstop (i.e., point-to-point) flight routes on the one hand, to travel routes involving many flights and many stopovers on the other. In this respect, an important point is that international airport hubs usually connect a wide geographic area. This implies that not only those travellers who reside in the vicinity of a hub airport can benefit from its long-haul flight departures, but all those who are connected to its hub-and-spoke network.
Consequently, tourism destinations might attract a greater number of visitors if they are able to increase provision of long-haul flights from important markets.
Furthermore, exotic destinations as defined here (i.e., destinations that are faraway relative to key markets) tend to be developing countries, which also means that air connectivity as measured by the number of flights (or by seat capacity) tend to be less developed. Thus if the level of air connectivity is critical for tourism arrivals there are important policy implications for exotic destinations, since attracting new airlines can bring in more tourists and create positive feedback effects for the economy at large (Lee and Chang, 2008) .
The objective of this study is to test whether an increase in the level of international air connectivity, as represented by an increased number of long-haul flights between origin and destination, has a positive impact on the number of tourist arrivals. This is a topic that has received little attention in other studies with exception of Fuji et al. (1992) . In their study, Fuji et al. (1992) A survey reports that 70% among the visitors whose trip purpose was related to vacation and recreation were first time visitors (PromPeru, 2010) . This indicates that there are relatively few repeat visitors coming to Peru. This is not surprising since the travel cost associated with visits to faraway destinations is high (Klenosky 2002, Lo and Lam 2004) .
According to Lo and Lam (2004) these types of tourists are less concerned with expenditure and more concerned with quality due to the once-in-a-lifetime aspect of the trip, and we therefore expect long-haul air connectivity to be particular important for travel demand to Peru.
In the next section we give first a brief overview of tourism flows, geographical distances, and air connectivity between Peru and its markets. Next, we discuss the methodological framework for estimating derived demand for air travel and the data that correspond to the empirical application. Then follows the empirical results section, which presents different demand models that were estimated using the Arrellano-Bond estimator for dynamic panel data models. Finally, in the concluding section we discuss the implications of the results from the estimated models.
Background

Tourism Arrivals to Peru
Each year a growing number of inbound tourists arrive to Peru. Figure 1 shows distance and number of tourist arrivals from some of Peru"s most important markets. However, flights are treated as nonstop when travellers do not need to change planes during the trip. For example, several of the flights from the US have a stopover in a country in Central or South America before they reach Lima. To a certain degree, this involves double counting, since for example, a flight that depart from the US with a stopover in Bogota, Colombia, will also count as a nonstop flight from Colombia. This is justified by the fact that the flight gives both US and Colombian citizens the opportunity to travel nonstop to Peru.
Figure 2 here Derived Demand for Long-Haul Air Travel
The necessity of air travel when visiting an exotic destination like Peru implies that we can interpret demand for air travel as derived demand. This means that demand not only depends on the characteristics of the air travel product, but also on those of the tourism destination itself. Moreover, it means that there are factors besides distance that influence travel decision. As a result, it is necessary to take into account all of those factors that are important for modeling tourism demand to derive the related demand for long-haul air travel. There is a large literature on tourism demand modeling (Crouch 1994; Witt and Witt, 1995; Lim, 1997; Lim, 1999, Song and Witt, 2000) . This literature gives a good indication of the types of variables that should be included in the specification of a tourism demand models and what magnitudes to expect of the estimated coefficients. Consequently, this is also relevant when estimating derived demand for air travel.
Our estimated demand function is specified using a logarithmic transformation of variables is as follows:
where ITA it is the number of international tourist arrivals from origin country i in year t. Note that ITA it is arrivals by air, so this figure can also be interpreted as demand for to Peru. Finally the error term u it is composed of country-specific fixed effects ( i ) and a random disturbance term ( it ) that is assumed independent across individuals (i.e., countries). The reason for this composition is that we believe that there are individual differences between countries. In the following we discuss the role of the different variables included in the empirical model specification in greater detail.
Distance (Dist) between origin country and tourism destination is a proxy for travel expenses. Air fares are proprietary data of the airlines and usually unavailable for these kinds of studies. This study is no exception. In place of actual price data, we will treat distance as a proxy for the magnitude of the air fare This is justified by a close relationship between distance and air fare (McKercher, et al. 2008 ). The main cost elements for longhaul air travel are fuel and flight and cabin crew (Francis et al., 2007) , and since these operational cost increase with the length of the flight there should be a strong relationship between distance and air fare. This is also obvious with the impact of rising fuel prices on profitability of airlines" long haul routes (Ringbeck, Gautum, and Pietsch, 2009 ). Assuming negative price elasticity for air travel demand, increased distance is hence assumed to reduce the demand for leisure travels.
However, according to McKercher, et al. (2008) distance can also be correlated with cultural distance measured by shared language, food, music, customs etc. Countries that are located closer to each other tend to have more common cultural denominators than countries further apart. One motivation for traveling to exotic destinations is to seek escape through cultural differences (McKercher, 1998) . Nevertheless, having to do transactions in a country where language and cultural differences are barriers can also create stress. In this way, language and other cultural differences become detractors of travel demand. We do not have information of whether the escape factor (i.e. the pull effect) is larger than the perceived stress-factor (i.e. the detractor effect) of cultural differences on aggregate demand of travels to long haul destinations, but just conclude that distance influence demand in more than one way.
GDP per capita (GDP/Cap) and relative prices (RP) are two economic variables included in the demand estimation. GDP per capita measures tourists" purchasing power, which given the size of the budget needed for long-haul leisure travel, should be a key determinant of demand. Relative prices measures how the price level in the destination compares to the origin country of the tourist, and also takes into account the effect of exchange rate changes. This variable is calculated as (CPI Peru,t xExchRate iPeru,t )/CPI i,t . where CPI Peru,t is the consumer price index in Peru at time t, CPI i,t is the consumer price index in the tourist"s origin country and, finally, ExchRate iPeru is the exchange rate that converts the Peruvian price level into the currency of the visitor"s country. Thus when the nominator increases it implies that the price level in Peru is getting relatively more expensive compared with the visitor"s country. This can be caused both by increasing price level in Peru or weakening of the tourist"s own currency. Likewise, when the price level in the tourist"s country decreases, the relative price in Peru increases. Population (Pop) in the origin country is another variable that should influence demand since a larger population will lead to more traveling in absolute sense, and thus is included in the econometric demand model.
The variables we have reviewed so far are fairly common variables for tourist demand models. However, the main variables of interest in this study are those that measure the effect of nonstop long haul flights on demand for air travel to Peru. Nonstop flights (NSF) counts the number of long haul flights that depart annually from the tourist"s origin country to the faraway destination (i.e., Peru). Furthermore, when an airline creates a new long haul route not only travelers in the country of departure that benefit (i.e. a direct effect), but also those travelers in neighboring countries who belong to the same hub-andspoke network (i.e. an indirect effect). To capture these indirect effects of long haul flights on air travel demand, we create a variable called 1-stop Flights (1SF).
To take into account how geography in different regions influence how hub-andspoke networks works the 1-stop flights variable is defined in two alternative ways. In the first definition, it counts the number of long haul flights that depart annually from airports within 1,000 km radius of the tourist"s origin country to the destination, which is the distance defined as a short-haul flight. In case the origin country has its own flights to the tourism destination these are excluded.
In the alternative formulation the radius is extended to include international airport hubs located 2,000 km from the tourist"s origin country. These two alternative distances were chosen based on findings in McKercher et al. (2008) . That study showed that neighboring countries or destination within 1,000 km receives 80% of inbound visitors, while destinations within 2,000 km of the source market receive 99% of inbound visitors.
Many of the arrivals within 1,000 km (or 2,000 km) are transit passengers, and it is therefore reasonable to assume that most transit passengers travel within 1,000 km (or 2,000 km) for the first leg of their long-haul travel. This is also logical because travelers must first reach an international airport hub in their region before they can embark on a long-haul flight.
Note that in the definition of 1SF variable using 2,000 km criteria, we introduce an additional constraint. Tourists are only willing to fly in the "wrong direction" when the connecting hub is less than 1,000 km from their origin country. "Wrong direction" is defined as a deviation of more than 90 degrees from the direct route that starts from the 4 When we calculate distance from the hub-"country" to the spoke-"countries" special treatment is given to large countries, e.g., Brazil, Canada, Russia etc. For large countries the distance is calculated between the nearest international hub in those large countries (often the countries" capitals) to the hub-"country". For example, when calculating the distance from France or Russia to Netherlands (which harbors Amsterdam Airport Schiphol) we calculate the distance from Paris and Moscow to Schiphol in Netherlands, respectively. Finally, note that for USA, which has departures to Peru from five different cities, we will not be able to
Data and Econometric Approach
To estimate the empirical model specified in Equation 1 Table 1. distinguish between direct (NSF) and indirect (1SF) effects, since we do not have outbound travel data from the individual states.
Table 1
There are several econometric issues related to estimating Equation 1. First, the fixed effects contained in the error term are correlated with the lagged dependent variable. When T is small this correlation can remain even after a within groups estimator transformation intended to remove the individual effect,  i . This is because a non-negligible part of the individual effect remains after this transformation, thus, giving rise to autocorrelation (Bond, 2002) . Second, there is a potential two-way causality between international tourist arrivals (ITA) and the number of nonstop flights (NSF) and/or one stop flights (1SF). While new flight routes that ease travel to Peru can increase the number of tourist arrivals, it can also be that increased demand for leisure travel to Peru leads to creation of new long haul flight routes to Peru. Ignoring this endogeneity issue can therefore lead to biased results.
One approach that specifically addresses these estimation issues is the Arrellano-Bond estimator for dynamic panel data models, which is designed for cases of large N and small T (Arrellano and Bond, 1991; Bond, 2002) . Although the Arrellano-Bond uses lags of the endogenous variables as its own instruments, it is also possible to add "traditional" instruments to the estimation. Specifically, we use GDP/Cap and Pop as these variables have a higher correlation with the instrumented variables than with the dependent variables.
From the preceding discussion it also follows that both lnITA it-1 and lnNSF it should be instrumented GMM style with own lagged values in levels and differences (Roodman, 2006 ). Now we turn to the results from the estimated dynamic demand models formulated in Equation 1 using the Arrellano-Bond estimator. 
Empirical results
Four different variants of this model was estimated and are reported here: i) a baseline model where only the direct effect (lnNSF it ) is included to investigate the effect of direct flights, ii) an full model that both account for the direct effect (lnNSF it ) and the indirect effect (ln1SF it ), iii) an full model estimated on the subsample of the European countries, and iv) an full model estimated on the subsample of the American countries. The reason why only these continents are chosen is because Europe and America are the only ones with direct flights to Peru.
In the estimation of a baseline model (model i) we concentrate on the effect of nonstop flights (lnNSF it ), while 1-stop flights (ln1SF it ) is dropped from the equation. Table   2 reports the regression results of the baseline demand model for long haul flights to Peru.
In the first two columns we report the coefficients and standard errors of the estimated dynamic (short-run) model, while column 3 and 4 rapport coefficients and standard errors 
Table 2 here
The income elasticity as measured by GDP/Cap it is near unit elastic with 0.94. This means that there is a close relationship between income levels and leisure travel to Peru.
Moreover, the magnitude of the estimated parameter is in line with findings in other studies. The relative price is elastic with -1.10 so when prices in Peru rises with 1% compared to the tourist"s origin country then demand decreases slightly more than 1%. We also find there is a close relationship between the population size in the source market and demand for travel with a long-term coefficient of 0.71. As expected, distance has a significant negative impact on demand. When distance increases with 1% demand decreases with 1.2%. This implies that the negative effect on demand is much higher when increases distance from say 1,000 km to 2,000 km than from 8,000km to 9,000 km, because in percentage terms the latter is lower than the former. This finding is in line with decaying distance functions of tourism travel (McKercher et al., 2008) . The negative trend indicates that demand decreases 0.1% every year. This negative trend might seem odd for a market that is growing. However, in our dynamic model the positive and highly significant autoregressive term accounts for the positive trend in tourism arrivals. In sum, the signs and the magnitudes of the estimated coefficients seem plausible compared with findings in other studies.
As a next step we extended the baseline model to also account for the indirect effect of direct flights (ln1SF it ), in addition to the direct effect (lnNSF it ). When we proceed to estimate these models, neither of the alternative definitions of ln1SF it (i.e., 1,000 km and 2,000 km limit) are statistically significant. However, this might reflect that neither of the observations. The results of this model are summarized in Table 3 .
When the data sample is reduced to the European countries, a few of the explanatory variables are not significant any more. Reduction in cross-country variation in some of the variables might explain why this occurs. For example most of the European countries have a distance of approximately 10-13,000 km to Peru. Thus for all European travelers a trip to Peru represents a very long travel. So while distance surely remains important, there is a loss of cross-country variation in lnDist that makes it difficult to estimate its impact with precision. Also lnGDP/Cap and lnRP are not significant anymore, possibly for similar reasons. However, we see that both lnNSF and ln1SF 1000km are significant. This means that there are both direct and indirect effects of long haul flights to Peru on tourism arrivals from Europe. We see that the long term elasticity of lnNSF is 0.52.
This means that e.g. a 1% increase in flight departures from Madrid to Lima, Peru, increases arrivals of Spanish tourist with 0.52%. This magnitude is a slightly higher than the 0.32% estimate when using the entire sample. The indirect effect measured by the 1-stop flight variable ln1SF 1000km is significant with a long-term coefficient of 0.41%. 
Consequently
Table 3 here
The last model estimated is a model of the subsample of fellow countries in the Americas. The Americas makes up a diverse set of countries ranging from Canada in the North to Argentina in the South. 7 To keep us to the long-haul definition, only countries beyond 2,500 km of Peru were included. Strictly speaking long-haul is defined as over 3,000 km, but to include an important market such as Chile which is just below the 3,000 km mark, we lowered the definition to 2,500 km. This does not mean that neighboring countries are excluded because distance is calculated from the center of each country. Thus, large or longstretching neighboring countries such as Brazil and Chile are included, while Bolivia, Colombia and Ecuador are excluded.
In Table 4 . This could reflect that countries in the Americas are on average further apart than European ones, geographically speaking, leading to hub-and-spoke networks that are more spread out. Stated more simply, the average distance between airport hubs is larger in the Americas than in Europe, which makes sense considering the high population density in Europe. Table 2 using the entire sample of 75 countries. The population elasticity is somewhat lower 0.40 and distance somewhat higher at 1.66. But, all in all the magnitude of the "standard" tourism demand model variables are plausible and, once again, provides evidence that international air connectivity is important for a faraway tourism destination like Peru.
Concluding Discussion
In this paper we have addressed the role of long-haul air connectivity for tourism destinations in economic fringe zones. This is a topic that has received little attention in other studies with the exception of Fuji et al. (1992) . Successful tourism destinations that receive millions of tourists annually rely on excellent international air connectivity. Since most of these destinations already have well-developed air transportation networks they may not be overly concerned with the issue of international connectivity. This is not the case for many emerging tourism destinations located far from those markets that emit the largest number of high-spending tourists. These destinations usually do not enjoy the same level of market access that a broad network of international flight routes provide.
Peru is one such destination. Located 5,500 kilometer from its average market, the travel cost associated with visiting Peru is high, both in terms of expenditure of the air fare and the opportunity cost associated with time and convenience of travel. This is supported by our results which indicate that demand for air travel drops 1.2% for every1% increase in kilometer distance between Peru and origin market of tourist. Distance is hence a major challenge for the Peruvian tourism industry to attract international visitors.
The main concern of this study is whether more long haul flights routes can mitigate the negative effects of distance on tourist arrivals. We estimate a dynamic demand model of These positive effects on tourism arrivals raise an important issue on how to attract airlines and create new long haul flight routes. Kuoman and Yong (2009) noted that airport service fees in Lima are high when compared to a few other important South American airport hubs. They argue that the airport license provided by public authorities is particularly costly in Peru, and that these costs are then passed on to the airlines through high service fees. Thus the argument of Zhang and Zhang (2001) of airport financing becomes highly relevant. In their paper they argue that "strict" financial break-even for airports may not be socially desirable in emerging economies on a growth path due to positive feedback effects of increased air traffic on economic growth. This argument can easily be extended to countries or destinations where tourism represents a sizeable economic sector (Lee and Chang, 2008; Brida and Pulina, 2010 and, finally, a national promotion agency (PromPeru) that has been working systematically to promote Peru as a tourism destination (Tveteras, 2010) -and which recently introduced a new country logo for Peru to much appraisal (Mapstone, 2011) .
This suggests that to reap the full benefits of improved long haul air connectivity it is necessary to develop the tourist destination through investments in infrastructure, marketing and provision of new and innovative tourism products. This can create the pull factors required to take full advantage of the opportunities offered by expanding long-haul flight capacity (Klenosky, 2002) . Based on the results in this study, the Peruvian tourism 9 Economic growth will normally improve tourism infrastructure, health and safety amongst other and thus contribute to raise the level of development above those minimum standards. Eugenio-Martin et al. (2008) show that for middle-income countries such as Peru tourists appear to attach more importance to the provision of minimum standards of development than to a price competitive destination. Economic growth will normally improve tourism infrastructure, health and safety amongst other and thus contribute to raise the level of development above those minimum standards. 
